A scavenging system which can be attached to a variety of anaesthetic machines and ventilators is described. Gas venting can occur via a central vacuum system, a suitable injector, fan or pump, through the exhaust duct of an air-conditioning system, or by a passive system. The resistance and back pressures applied to the anaesthetic apparatus are negligible. Leakage tests showed that the collected gases and vapours were substantially removed by the scavenging device.
Like all other parts of the anaesthetic apparatus, scavenging systems must satisfy strict criteria to ensure patient safety. Such systems must be simple to operate and not require the attention of the anaesthetist when they are in use. Furthermore, a scavenging system must not exert any influence on the patient's breathing and circulation or disturb the efficiency of anaesthetic apparatus or ventilator. This means that criteria must be formulated for back pressures applied by the scavenging system on the patient system or the ventilator. Any sub-atmospheric pressures applied to the patient system must not of themselves be capable of opening valves in the circuit. In addition, the scavenging System must not offer excessive resistance to waste gas flow.
The limits set for the system under discussion are -50Pa and +200Pa, («-0.5 to + 2cmH 2 O), the latter measured at a minute volume of 15 litremin" 1 . A sub-atmospheric pressure of -50 Pa is compatible with most types of expiratory valves and ventilators. The proposed upper pressure limit results in practice in a modest increase in expiratory resistance and is compatible with nearly all ventilators.
The scavenging system
A schematic representation of the Leiden scavenging system (Hoekloos, Schiedam, The Netherlands) is given in figures 1 and 2. The system consists of a metal block with a device for attachment of a reservoir bag (2 litre), two inlets and a connector for the gas disposal system. Connector A is intended for connection to a highpressure, low-flow source (vacuum system, injector, fan or pump). This connector is constructed such that, at a suction rate of 20-30 litre min "', up to 15 litre of waste gas can be removed per minute. The difference between the total suction rate and the amount of waste gas supplied is made up by the uptake of ambient air via four small holes (diam. 6 mm) in the connector ( fig. 1 ) and two holes (diam. 10 mm) in the metal block ( fig. 2) . A restriction in the connector (diam. 9.3 mm) reduces the instantaneous flow rate of the waste gases emerging from the reservoir to a value less than the total suction rate. Thus, during the the same conditions, but were also well within the proposed limits. As mentioned previously, the maximum pressures measured at a given V min will be less if frequency is greater (smaller tidal volume) or instantaneous flow rate is less. Leaks through the holes in connector A depend mainly on the amount of waste gas supplied per min and the instantaneous supply flow rate. If inlet C is used, leaks will occur only when the reservoir bag is completely filled. No leaks could be demonstrated at realistic combinations of frequency, tidal volume and instantaneous flow rate. If inlet D is used, leaks depend mainly on the instantaneous flow rate. At flow rates greater than 1 litres" 1 , small leaks were found. Therefore, inlet C should be used for attachment to a ventilator. It is clear that if the suction flow is greater than 20.7 litre min" 1 , leaks will develop less rapidly. When considering the results of measurements made with intermittent flows, it should be emphasized that use was made of square-wave flow patterns. In practice, large flow rates are usually of very short duration and the positive pressures are correspondingly less.
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The scavenging system with connector B incorporated has a very small resistance to gas flow. The pressures measured at inlet C and inlet D were 50 Pa and 15 Pa respectively at a continuous flow of 1 litre s ~' with no suction applied.
DISCUSSION
The scavenging system described in this paper was developed to permit attachment to most of the available types of anaesthetic machines and ventilators. A special connector makes it possible to connect the device to a high-vacuum low-flow suction system (suction flow 20-30 litre min" 1 ). Another connector can be used to connect the system to a passive disposal system or the exhaust duct of the air-conditioning system. With this arrangement, the function is primarily to reduce peak pressures that can develop if the released gases are led directly into the disposal tubing.
Choice of the most suitable method will often depend on the local situation and will be influenced by availability of a compressed air system, capacity of the vacuum system and location of the operating room. If an air-conditioning system is used, the negative pressure at the connection point must not exceed 50 Pa. For a passive system, the pressure at the terminal point is determined by the location and construction of the discharge end of the piping system, the wind velocity and direction and the presence of other buildings and obstructions in the vicinity (Department of Health and Sociel Security, 1976) . The system described is effective in reducing the degree of air pollution in operating rooms. The nitrous oxide and halothane concentrations measured in our theatres in the "breathing zone" of the anaesthetist with a Miran 1A infra-red analyser and a personal sampling technique (Burm and Spierdijk, 1979) , were reduced by 80-95% after installation of the scavenging system". The small degree of air pollution persisting after installation resulted mainly from leaks which are usually present in the anaesthetic apparatus and the high pressure gas supply system (Berner, 1978) and to a lesser degree from diffusion through rubber and plastic materials and through the holes in the outlet connector A of the scavenging system. Theoretically, the contribution of diffusion to operating room air pollution is negligible. 
